LDH activity in gastric JUice was high in all cases of carcinoma of the stomach investigated provided that the pH of the resting gastric juice was above 5·0. No LDH activity could be detected in gastric aspirate, whether from patients with carcinoma of the stomach or not, when the pH of the resting juice was below 5· O. LDH activity in gastric juice is rapidly and irreversibly inactivated by hydrochloric acid at a pH of 4·5 to 5· O.
Measurement of LDH activity in gastric juice has been used in screening for gastric carcinoma! and as an adjunct in the diagnosis of that disease.Pr? Since the relatively high incidence of false negative results reported 2 -4 seriously detracts from the value of gastric juice LDH measurements as a diagnostic test for cancer, we investigated the conditions under which LDH in gastric juice was destroyed by gastric acidity and whether its activity could be preserved or restored. Electrophoretic separation of LDH isoenzymes in homogenates of gastric cancer tissue has shown an increase in the slow moving isoenzyme.v" although Faulk et aJ.2 could not demonstrate this in gastric juice. We therefore performed LDH isoenzyme separation on the gastric juice of some of our patients to investigate the possibility of any change in the electrophoretic pattern associated with malignant disease.
Material and methods
Seventy-three patients aged between 21 and 92 years (44~;'; women and 56% men) attending the gastroenterology departments in S1. Stephen's Hospital and Charing Cross Hospital were included in this trial.
CONFIRMATION OF THE LESION
The final diagnosis of the different lesions in this series relied on endoscopic biopsy (70 cases), resection (10 cases), postmortem findings (3 cases), obvious gross appearance at laparotomy in one *Present address: Toxicology Section, Medical Division, CDE, Porton Down, Salisbury, Wilts. tCorrespondence to Dr. Husain. inoperable case, and clinical follow-up for up to two years in all the surviving cases.
COLLECTION OF SPECIMENS
Resting gastric juice was collected from all patients either during endoscopy or by nasogastric tube. One millilitre of the resting juice was diluted with 10 ml of phosphate buffer, pH 7· 5 (0' 067 mol/l). Its pH and that of the remainder of the resting juice were then measured by pH meter in all except 16 patients in whom the pH of the resting juice was not measured. All samples were transported to the laboratory in an ice-bag and all measurements were performed immediately on arrival.
Bile-and blood-stained specimens from three patients were excluded from the study since such contamination has been shown to affect the result of LDH estimation.s
MEASUREMENT OF TOTAL LDH ACTIVITY

IN GASTRIC JUICE
Total LDH activity was measured at 25°by a spectrophotometric method using an SP 1800 ultraviolet spectrophotometer at a wavelength of 340 nm" (Pye-Unicarn Ltd, York St, Cambridge) and a commercial kit (Boehl inger Corporation Ltd, Lewes, Sussex).
ISOENZYME SEPARATION
Electrophoretic separation of the LDH isoenzymes of gastric juice from 17 malignant and 25 nonmalignant cases using cellulose acetate strips and a Shandon Tank (Shandon Scientific Company, London) was performed as described by Prest.on et al. 9 EFFECT OF p a ON LDH STABILITY Tests of pH stability were carried out on both commercial LDH (Boehringer Corporation Ltd, Lewes, Sussex, UK) and samples of gastric juice from five patients with known high LDH activity. Aliquots of the gastric juice samples and of commercial LDH were titrated to a series of pHs with hydrochloric acid, 1 rnol/l. For determination of LDH activity in their aliquots, the pH of the reaction mixture in the cuvette was measured to confirm that the strength of the buffer was sufficient to maintain the pH at 7·0 to 7· 4, which is optimal for activity of the enzyme during the actual assay." 10 The pH in the reaction mixture was within the optimal pH range. 
" 5 6 7 pH sulphydryl groups!' and is capable of maintaining monothiols in the reduced state. We therefore used it in an attempt to restore the enzyme activity. A gastric juice with known high LDH activity was used in this test, and the pH of the juice was lowered by slow titration with HCI, 1 mol/l, from pH 6·5 to 3 '0, at which pH the LDH activity was completely abolished. An equal volume of the titrated juice was mixed with dithiothreitol solution, 10 mol/l, and left for 10 minutes at room temperature, and then the LDH activity was measured again. Fig. 1 Relationship between the pH of resting gastric juice and LDH activity in gastric juice from patients with malignant lesions of the stomach. The right-hand column represents the cases before the effect of pH was noted as significant.
Results
The gastric juice LDH activity was investigated in 73 patients. Figures 1 and 2 show the LDH activity associated with the various types of lesion, plotted against the pH of the resting gastric juice. It can be seen from Fig. 1 that most (18/23) of the malignant cases showed activity over 500 IU/1. In II of these cases the pH of the resting juice was above 5·0; in six it was not known. No LDH activity was found in the gastric juice of a further six cases of gastric malignancy, in all of which the pH of the resting juice was below 4·5. In Fig. 2 it can be seen that 42 cases without malignant disease had LDH activities below 500 IU/I, while only four cases showed LDH activities above 500 IU/1 and a further two cases close to 500 IU/l. Figure 3 shows that LDH was inactivated at pH 4·5 to 5'0. No LDH activity could be recovered by the use of dithiothreitol. Figure 4 shows an electrophoretic separation of the isoenzymes of LDH in the gastric juice of a case of carcinoma. It can be seen that there is an increase in the slow-moving isoenzymeof LDH, and this picture was found in all cases of carcinoma of the stomach except those with a low gastric juice pH. In nonmalignant cases so examined, such an increase in the slow-moving isoenzyme was not found (Fig. 5 ) except in two of the cases which possessed a high total LDH activity.
Discussion
In our series, the highest level of LDH activity in gastric juice has been found in carcinoma of the stomach, as has been shown by other authors.v" It has been reported! 4 that LDH activity increases in intestinal metaplasia and in gastric atrophy.l leading to many apparently false-positive results. In our study, there was an increase in LDH activity in such lesions, but the level was usually not as high as that in carcinoma, and the overlap between such conditions was small, as shown in Figs 1 and 2 . In any event these high levels may be of significance because intestinal metaplasia, chronic gastritis, and pernicious anaemia are often regarded as precancerous states,1812 and a high LDH level in such cases might draw attention to a precancerous lesion which could then benefit from regular surveillance. The false-negative results in our series, namely, six out of 23 cases, or 22 %, seriously detract from the value that LDH estimations in gastric juice might have in the detection of gastric cancer. The immediate cause for this substantial number of falsenegative cases appears to be the inactivation of the enzyme by the acid (Figs I and 3 ). Macoun et al. 13 found that LDH is inactivated at a pH below 6· 0, and Simon and Figus-quote a pH of less than 3 '0, but it is clear from our pH stability test that LDH is stable down to a pH of4'5-5'0 ( Fig. 3) . However, below that pH LDH was rapidly and irreversibly inactivated, and any attempt to restore activity by the use of dithiothreitol or immediate extragastric neutralisation by phosphate buffer had no effect if the original pH of the juice was below 5· O.
Intragastric neutralisation used by Simon et al. 4 was apparently not sufficient to overcome the effect of acidity due possibly to the pocketing of the gastric juice. 14 It is possible that the time that the stomach contents remained neutralised by the sodium bicarbonate or phosphate buffer (10-20 minutes)2-4 was not enough to allow sufficient accumulation of the enzyme in the gastric juice.
Macoun et alP reported no false negatives when measuring LDH in gastric juice after intragastric neutralisation, but they had only five cases and in no case was there detectable acid in the basal gastric juice.
We found an increase in the slow-moving isoenzyme in gastric juice in all malignant cases with high LDH activity (Fig. 4) , which parallels the findings with homogenates of malignant gastric tumours.s ?
In the benign lesions of our series, there was no such isoenzyme shift except in two cases with raised total LDH activity, and the possibility that this was reflecting an early or premalignant phase could not be ruled out" and certainly warranted further investigation and follow-up.
Conclusion
It appears that the main cause for the false-negative result is the acid inactivation of the enzyme. If this factor can be excluded, and we are currently investigating this, then LDH activity could be a sensitive test for carcinoma of the stomach with only a small percentage of false-positive results (4 out of 73). These latter cases may reflect an abnormal degree of cell activity that warrants close follow-up.
